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This paper reviews the different stages of development of computerised 
bibliographic and non-bibliographic databases at NICMAP, CMTI.  Briefs about 
the services offered using these databases.  Also presents details of the other 
electronic sources of information available at NICMAP. 
 
1.  INTRODUCTION 
 
NICMAP, the National Information Centre for Machine Tools and Production Engineering  
was established in 1977, as a Sectoral Information Centre, under the aegis of NISSAT, in the 
Central Manufacturing Technology Institute (formerly Central Machine Tool Institute).  Since its 
inception, this centre has been catering to the information needs of the institute as well  as the  
industries, R & D institutions, academic institutions, etc. in the fields of machine tools and 
manufacturing technology.  The information provided includes bibliographic data, statistical data, 
product data, patent information and factual data.  The databases developed at the centre as well as 
the external databases are used to provide the services.  This paper reviews the developmental 
stages of the computerised databases to provide  various services to its user clientele. 
 
2.  DATABASES DEVELOPED IN-HOUSE 
 
Initially, the services were provided using manual methods of searching through various 
abstracting periodicals, reference books,  primary periodicals and trade catalogues.  Abstracting 
and indexing of articles from periodicals, papers from conference proceedings, reports, reprints, 
etc. was done and the database was maintained on cards. The computerisation work was initiated 
in the year 1980 on the PDP-11 Minicomputer using the DATATRIEVE software.   Databases 
were developed  for storing and retrieving bibliographic and non-bibliographic information as per 
the users’ requirements. 
 
2.1  Bibliographic Database 
 
The bibliographic database called  Metalworking Database  was the first database 
initiated. The database provides bibliographic references to holdings of the CMTI library. The 
references included are from articles selected from 150 plus leading international periodicals, 
papers from conference proceedings, reports, reprints, theses, patents, etc., all related to the fields 
of machine tools and production engineering.  Some of the subjects covered in the database  are : 
casting and foundry, coating and finishing, CAD/CAM/CAE, metal forming and machining, 
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machine tools, hydraulics & pneumatics, industrial and plant engineering, assembly processes, 
lasers, manufacturing systems, materials and treatment, metrology, inspection, robotics, quality 
control, tools & tooling, and tribology.    The information provided in the database in the first stage 
was: 
 
Field Type  Remarks 
Record number Numeric Serial number assigned to the reference 
Type of Document Character A  single character data to indicate the type of 
document being referred to. Like B for Book, J for 
Journal article, R for report, etc. 
Title of Article Character Title of the concerned article or conference 
paper.  Only  first 72 characters of the title was 
included to start with. 
Author Character Name of the author of the concerned document. 
First author only was included.  In case of 
multiple authors, et al  was used to indicate more 
authors. 
Source Character Source of the concerned document- Title of the 
periodical, title of the conference, Publisher of 
the document, etc. 
Date of publication Numeric Date of publication was indicated in the numeric 
format to imply YYMMDD. 
Volume,issue Character The volume and issue was presented in the format 
Volume,issue (eg. A4,5) 
Pagination Character The starting page and total pages of the document 
was presented in the format  starting page;total 
pages (eg. 125;3) 
Language Character Language of the original document was 
represented with a single character like G for 
German, J for Japanese, F for French , R for 
Russian and C for Czech 
Accession number Character Accession number of the document  
References Numeric Number of references cited in the article. 
Tables Numeric Number of tables given in the article 
Figures Numeric Number of figures given in the article. 
Subject keywords Character Maximum of 6 subject keywords were assigned to 
make the searches using the keywords. The 
keywords were assigned using the Metalworking 
and Production Engineering Thesaurus developed 
at NICMAP. 
Keystrings Character The keystrings included the keywords and 
qualifying free terms to provide an indication to 
the thought content of the document. 
 
A worksheet was designed for collecting the data from the documents.   
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The steps involved  in  including a document in the database are: 
 
i) Selection of document to be included in the database from the arrivals in the 
library, 
ii) Filling of the worksheet with the bibliographic data. 
iii) Indexing the document by assigning subject keywords as per the Thesaurus and 
writing the telegraphic abstracts or keystrings. 
iv) Data entry in a temporary mode and verification 
v) Merging the verified/corrected data to the main database 
 
During initial stages of automation, after collecting data on the worksheets, the input to 
computer was made through punch cards. The card punching facilities from external sources were 
used in addition to the facilities at CMTI.   Later, data entry systems were procured for inputting 
the data.  The new data were always entered separately and verified before merging with the main 
database. 
 
A typical output from this database looked like: 
 
ROBOTS                                                                                      REC-NO: 034114 
REPOSITIONING OF THE ROBOT. 
BEAR, T,    MECHANICAL ENGG 108,7  86/07/00  64;5   00 05 00 
*ROBOTS/*AUTOMATIC ASSEMBLY/*VISION SYSTEMS- ROLE 
  
The sequence of the fields appearing in these records : 
Subject keyword                                     Record number 
Title 
author, source, volume, issue, publication date, starting page;total pages,  references,  tables,  
figures. 
Keystring 
 
CMTI acquired the VAX superminicomputers in the year 1987 and the database was ported 
from the PDP systems to VAX systems. The RDB software package along with the DATATRIEVE 
was used for information storage and retrieval. In the mean time, personal computers were 
procured and the dBase II was used for data entry instead of the old data entry systems. The data 
was entered into a database defined in dBase, verifications and corrections would be made and 
then the data was ported to the VAX system in ASCII text format.  Programs written using 
FORTRAN was used to load the data from the ASCII text format to the structured database on the 
VAX system.  Also several changes were made in the fields included in each record of the 
database. This was possible because of the flexibility of the RDB package as against the rigidity of 
the DATATRIEVE software.  The data structure on the VAX system was: 
 
 
 
Record number Serial number assigned to the record 
Title1 first 80 characters of the title of the concerned article 
Title2 second 80 characters of the title of the concerned article  
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Title3 third 80 characters of the title of the concerned article 
Title4 fourth 80 characters of the title of the concerned article 
Author author of the concerned document 
Language language of the original document (other than English) 
Source/Publisher Periodical title or publisher of the book 
Volume volume of the source 
Issue issue of the source 
Publication date date of publication 
Starting page page on which the article starts 
Total pages number of pages to which the article runs.  
References number of references cited in the article 
Tables number of tables presented in the article 
Figures  number of figures presented in the article 
Keywords up to eight keywords to represent the subject  of the article 
A1 first abstract line consisting of up to 80 characters 
A2 second abstract line consisting of up to 80 characters 
A3 third abstract line consisting of up to 80 characters 
A4 fourth abstract line consisting of up to 80 characters 
A5 fifth abstract line consisting of up to 80 characters 
A6 sixth abstract line consisting of up to 50 characters 
A7 seventh abstract line consisting of up to 50 characters 
Abstractor initials of the abstractor 
    
The strength of the database at this stage was about 40,000 records.   The output from the 
database at this stage looked like: 
 
COOLANTS                                                        Record number: 49999 
Proper maintenance of coolants. [In German] 
Browarzik, R et al [Werkstatt und Betrieb, v 123, n 4, Date 900400, Starting page 311, 
Pages 3] 
Deals with the importance of coolants in metal cutting and metal forming operations.  
Discusses about the effects of coolants on production efficiency and quality, the costs 
involved for concentrates, dilution and maintenance. Also deals with handling and disposal of 
old emulsions. (3 refs, 1 tabl, 2 figs) (SS) 
 
Regular technical enquiry services as well as SDI services were provided using this database to 
in-house users, NICMAP members and non-members. 
 
 
 
 
2.1.1   MTech OnCD 
 
In 1997, the database had covered about 20 years data and the strength was 75,000 + 
records.   The searches were made by staff at NICMAP for retrieving information to the users.  It 
was high time to think of possible ways of making the data available for the users at their end.  As 
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a first step towards this, it was decided to publish the database on CD with a suitable retrieval 
software.  To publish the database on CD, some changes had to be made in the database structure 
to suit the needs of various types of users.  The modification of the database was completed 
through a time-bound project. The titles where only up to first 72 characters were covered were 
now completed for all old records. Also multiple authors names were included wherever single 
author’s name followed by ‘et al’ was  given in the database. MTech OnCD is an ideal and cost -
effective search tool for all kinds of users varying from students to faculty in engineering colleges 
to the design/R&D engineers in production sectors.   The updated version of MTech OnCD  
incorporating data from 1976 to 1998 consisting of about 85,000 references was released in 1999.   
Fig. 1a gives the details of the database .  The search method and the sample format of output is  in 
Fig.  1b. 
 
2.2  Non-bibliographic databases 
 
NICMAP has developed several non-bibliographic databases for storage and retrieval of 
information concerned with manufacturers/suppliers and their agents  for  machine tools and allied 
products and statistical information about production, export and import of machine tools. 
 
2.2.1  Product database 
 
Called Buyers’ Guide  database,   the beginning for this was made in 1985 on PDP 11 
minicomputer systems.  The information provided in the database included  addresses of 
manufacturers, their products and  product specifications. The data from trade catalogues received 
at  CMTI  library and from periodicals were collected on preformatted worksheets   and data input 
was done through punch cards.  Two databases- address database and product database were 
developed to provide product information.  
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At present the database is maintained using dBase IV package. The structure of the 
databases maintained is as follows: 
 
Address Database 
 
Field Name   Type   Remarks    Field Name     Type Remarks 
Number Numeric A serial 
number 
assigned to the 
record 
Mfrname Character Title of the 
firm 
Address Character Address of 
City Character registered 
PIN Character office 
Phone Character  
Grams Character  
Telex Character  
Fax Character  
Email Character  
Internet Character  
AddressW Character Address of 
works 
Cityw Character  
PINw Character  
Phonew Character  
Gramsw Character  
Telexw Character  
Faxw Character  
Emailw Character  
Internetw Character  
 
Product database 
 
Field Name Type Remarks 
Group Character Broader subject group 
Subgroup Character Narrower subject gorup 
Code Numeric A code assigned to the product 
Prod Character Name of the product 
Source Character  
 
The sources of information to be input in these databases were trade catalogues, technical 
periodicals providing product information, directories, newsletters, exhibition catalogues, etc. 
Also questionnaires are sent to the concerned companies to update the information about the 
company and their products. The filled-in questionnaires make best sources of information for the 
database.  
 
The current practice of data input is through codes assigned to manufacturers as well as 
products. Whenever an address of a company has to be incorporated into the database, the code 
numbers are entered instead of full name and address.   Similarly the product names are assigned 
code numbers and the code numbers are entered into the database instead of the complete names.  
The by-product of this database is Buyers’ Guide for Metalworking Equipment which is supplied 
both in printed and soft versions. The strength of the database is about 30,000 records.  
 
 
 
2.3  Statistical Databases 
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Three databases have been developed to store and retrieve statistical information. 
 
2.3.1  Production database 
 
The data regarding production of metal cutting and metal forming  machine tools, plastic 
machinery, welding equipment, machine tool accessories, etc.  in the country are stored in terms of 
quantity and value. Data regarding cutting tools is also included in this database. 
 
2.3.2  Export/Import database 
 
This database contains information about the export and import of specific machine tools 
and allied equipment in India. The data is provided in terms of quantity and value.   The source of 
information for both these databases is the Indian Machine Tool Manufacturers Association.   
 
2.3.3  World Statistics 
 
This database contains information about the overall production, import and export of 
metal cutting and metal forming machine tools by value for 36 leading machine tool manufacturing 
countries of the world. The data is available from 1980 to 1999.  The strength of  these databases 
is about 14,000 records.  These database were earlier maintained on VAX-11 systems and now 
shifted to PC and are maintained using dBase IV software. 
 
3  EXTERNAL SOURCES OF INFORMATION 
 
Though information demands from the user population for bibliographic data and product 
information and statistical information were met satisfactorily using the in-house developed 
databases,  the limitation was that these databases  focused on the holdings of CMTI library. To  
supplement the information provided using these databases, NICMAP procured some external 
databases on CD ROM.   
 
3.1   Bibliographic Database 
 
COMPENDEX, the Engineering Index on CD-ROM was subscribed from 1989 to 1995 
and the specific module of COMPENDEX, the EI Manufacturing was subscribed from 1989 to 
Sept. 1998. The searches on these databases supplemented the information retrieved using the in-
house developed bibliographic databases.   
 
3.2  Non-bibliographic Databases 
 
Product database: ABC Europex , the database on CD ROM, containing the addresses of 
manufacturers and suppliers of specific products is procured for providing product information.   
Indian Standards on CD ROM: This database is  issued by Bureau of Indian Standards. NICMAP 
holds the Index CD to all the standards issued by the Bureau of Indian Standards. It also has the  
images of full texts for  standards on Production engineering on  5 CD ROMs. The database is 
updated quarterly.  The index CD lists all standards under 14 subject divisions,  the Division-1 
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being Basic & Production Engineering. The index CD is used to identify the respective subject 
division of the required standard. Once a division is selected, a further listing of subdivisions 
appear on screen. Division -1 has 34 subdivisions such as Basics, Machine Tools, Abrasives, 
Pneumatic Tools, Gears, etc. Under any of the subdivision selected, a list is displayed comprising  
the Indian Standard number including the part number and title. By clicking on any of these items, 
further details like UDC number, scope and references and the corresponding CD label are 
displayed. By clicking on the view images option on the window and inserting the corresponding 
CD, full images of the required standard is viewed.  
 
The search can be made by two methods -  Full text search and Index search. 
 
The full text search has the following options : 
 
Search the text   
Year    
Joint publication  
New and Revised versions of standards 
Subcommittees 
The index search involves searching the index on Indian standard numbers.  
Sample search output is illustrated in fig. 2a,  fig. 2b and 2c. 
 
3.3  Electronic sources for Patent information at NICMAP 
 
A Value Added Patent Information Service (VAPIS) centre is established at NICMAP under the 
aegis of NISSAT in July 1996 to cater to the patent information needs of the engineering sector.  
This center also intends to create awareness of the importance and power of patents to the user 
community. To enable to provide various  information services under  this scheme,  databases on 
CD ROM are procured by the centre for patents filed  or granted in the European countries, United 
States,  India and other countries  that are signatories to PCT.    
The details of the databses at the VAPIS centre are  
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Name of the Database Type  Coverage 
Espace UK Full text 1996 
Espace Access Bibliographic with Abstracts 1978 - 1999 
US Micropatents Bibliographic with abstracts and claims 1975 - 1996 
US PatentScan 20 Years index to US patents 1977 - 1996 
US PatentScan update Bibliographic with abstracts & claims 1997 
US PatentView Bibliographic with abstracts & claims 1998 - 1999 
INPAT - Indian patents Bibliographic without abstracts 1972 - 1998 
 
Information provided in both US and European patent databases include 
 
  Patent number   
 Title of the patent 
  Application number 
Inventor’s name and country 
Priority date 
Abstracts 
 
Searches in these databases are feasible through any of these known fields or any word appearing 
in the title or abstract of the record. 
 
INPAT, the Indian Patents database contains the following information: 
 
  Patent number 
  Application number 
  Publication date 
                       Intl Classification code 
Applicant’s name 
Inventor’s  name  
Title of the patent     
 
Searches are feasible through any of these fields or any free term appearing in the title of the 
record. A subject keyword is facilitated for making searches. This database does not provide 
abstracts.  INPAT contains 50,000 records giving the above details for patents granted in the 
country from 1972 to 1997. 
Typical search screen of these databases are illustrated in fig. 3, fig. 4 and fig. 5. 
 
4. SERVICES 
 
Using the databases developed in-house and the procured external databases, NICMAP 
provides several information services as follows: 
 
Bibliographic services: Searches for bibliographic references are  made in the Metalworking 
Database developed  in-house as well as external databases to retrieve the required information in 
the form of bibliography listing the required fields. A sample bibliography is enclosed. The 
queries for the searches can be sent  to NICMAP by mail, telephone, fax or e-mail and also by 
personal visits. The query terminology will be translated into the controlled vocabulary as per the 
Machine Tool and Production Engineering Thesaurus published by NICMAP to enable make 
exhaustive search in the database. 
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Product information: Searches are made in the Buyers’ Guide database as well as manually in 
directories to provide information about manufacturers/suppliers of machine tools and allied 
equipment both in India and abroad. The information provided includes address, telephone 
number, fax number, e-mail, websiite address, etc. 
 
SDI services: The searches are made in the Metalworking database to match the previously stored 
subject profile of the user and the bibliographies thus printed are sent to the registered users. 
 
Patent information:  Services offered by the Value Added Patent Information Service Centre 
include bibliographic services, SDI services, Full text information, Trend reports, Customised 
search services, Comprehensive search service and other value additions as necessitated by a 
clientele’s requirement. 
 
While the bibliographic and SDI services provide a bibliographic record of the retrieved records 
with or without abstracts depending on the user’s requirement,  full text of documents are procured 
from external sources against requests.  Global trend reports  and comprehensive searches are 
made by evaluating the patent literature in a particular subject and supplementing it with other 
literature information. 
 
All  these services are provided either at the prescribed rates or against membership to NICMAP 
services.  
 
5. PUBLICATIONS 
 
Serial and ad hoc publications are brought out using the databases developed in-house. 
 
Metalworking Abstracts is a monthly secondary periodical published as a by-product of the 
Metalworking database. It includes 300 bibliographic references including abstracts that are latest 
additions to the database. The abstracts are grouped under 28 broad subject headings in the 
publication. The publication is supplied on floppy diskettes also. 
 
Buyers’ Guide for Metalworking Equipment is a by-product of the Product databases. The latest 
version of the publication is brought out in 1999. This publication is also supplied on floppy 
diskettes. 
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